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[Sim 

^aI^Ijl, 7flA}*Rr ^M*}. £ Tils 

<5l7H>fe C-flolEj ZL^JI Aj-71 ^"71 DflolE-1 ^JjLofl 2fl^>JL, 

Cflt!" ^ TllS 7112: -g-iofl 3:^*>^ 7flS# fl£ *>°1# 

^5). A] 71 ^eflojol 03 dl Ol Ei ofl rrl-E} flJE * ^EEj-^E^.^- ^5(-Al7lJl ( ZLofl 

5. 4 

^fi*!^*!, LCD, TflS^. ^JeL^S^-, Tils 
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^ {DRIVING APPARATUS OF LIQUID CRYSTAL DISPLAY FOR MODIFYING DIGITAL GRAY DATA 
BASED ON GRAY DISTRIBUTION AND METHOD THEREOF} 

£ l£- ^*HH rtj-^. ofl^ ^.^colrf. 

£ 2^ -g- ^ ^aHo|) ccf^ o_n^ s_x\ *V SBicfl cfltlr -^7> Sj^SL 

W "€*HH TflS ^^-¥"^1 TflS £:5E. <l># «<^H1 tfl 

S. 5(a)^ 5(b) 5? ^ 6(a) 6(b)^ ^8*f| Sefl^^ 413^ 31 
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<6> °fl^ s>>1 ^*](LCD, liquid crystal display)^ ^-f- =l;*r 

<?> ^^H'd 1^1 ^1-^ (liquid crystal display, LCD)^ ^ ^ ^i^r 

°1 -T- S^l^^f zl a}c>H1 s.<>| oi^ -fi-*i-§r °l y 0 v ^ (dielectric anisotropy)^: 

i^-W. ^ *m$] ^EflS. afl^El^ Olj; HVnj- 

(TFT) ^^H 1 *r *}$}S. *\}o]B\ o]7> «Hri}. £ 

^ 3L^1^ ^ofl ^ ^ ^*M- <?17> ^cf. 5}-^ #^r ^ 

^- ^ ^ Zl A>ol^ ofl^f^o. sjS^^S. 1- nfl *S\% #^7l# o]i=L^ ( ofl^ ^^ 7 1^ 
ojoll ^o^l ^^sq. Tg-^ 3Mi» o]~L^ 7 )£- i£<?\7} ^Cf . 

31, o] M]7)% 2i^}<^ <^f^ ^§-5}-*Kr ^-2)-^-^- Zz^^g.^ ^SRr 

3 ^* -^^Jtf. 
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#*l^r #£7> -£|7] rtfl^ofl ^S}-^ ^^*>7l ^ o] o^jl, 

^M^r(contrast ratio) -^°1 iM^l ^-g-^^ *ll^r*l 

<10> c^ol S^l^El 711 ^ ^ sMl^l 

^ 74l^>Cf ol^l ^fl^ SX^ 7112: #<?H1 ^3^. 

3 2^ ^ HHEi 2^ ^ 3^ ^« C^E] 

<11> -M. Tgrgo} o}^^} ^ 71^3 ^Ml^r Se|)<3£| 7112 ^i^] nj-^ t^l >§ 

7112 HH*1» ^*Hr ^oirf. 

<12> #^ol C1J=LJ1*} ^ S t}^ 7^3 J^l^r o«^^ ^£1- ^Aj-Aj 

^ *<a#3 7^^ ^oitf. 

<13> o]^ 4^11- sMsr>7l ^ £ ^-fr <9 1 wfl^^ 2)-±t 

^ iL A] ^-£-*Rr ^lSAi, ol ^ ^1^ ^ ^ - 

til °1 ^ ^fl^Rr 7112 ^«?J-a- C-flolE^ ^<y-O.S^ ^.^ofl o]7}5}^ 
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°fl 3R> #7l 7112: &S.°\] 7]^}<^ T^lS t-Ho]E^# #7} 

#7l A]S ^M^-S^Ei^ #71 Cl^^ 7112: cflolE^l- C>^ZL ^OJiL 
*W ^1 dlolEi ^-^-ofl ^^l}. 

^7H1A^ #71 711^ £-5£ir #71 <£# C-HolE^7> 7>^ ^ ojl^r ^7l HH Ei <>1 
» ^^S. t-PfJl, #71 A ^?_Vofl i^-S]^ ^71 CllolE^ 7 fl^«?] ^ o] t)}^ 

#71 <3# ^M^Tr ^jAfl-g- t-flolEi, ^-g- oj^l- c-flolEi % ^Afl-g- °§# 

HH^-* i^Rr ?M «>^W. #71 il-71 C-flolE^ %7\ <3# 

3, #71 *f>S]-g- c^olEl ^ ^-g- <£# C-llolE^ z| 741^^1 3§^- 7^0] 3 °1 ti> 

#71 #Jl ^H^-^ *V £^1<?JS1 <^# C-flolEll- ^r^Jl, #71 <3# cflolE^ ^ 
2: ^» ##*H , 7fl2: ^ l^tAS^ #7l 1^1 7fl2: C-fl ol 

^*Hr Tils ^#^-« ^ Xlcf. ol 7112: *V Seflo] 

<H1 tfl*!: #7l ^# C-flolE^ «^7l n olEil- ##^31, #71 SL^E)^ #7l <=§# 

7fl^«- #t^}<*| #71 <^# tin El 7112: ^i(P x )# ##*bcl-. 
#7lt-V 71^^ 5^1 » n^}7) ofl^ SA ] ^|o_| ^ tij-^ 

ol ^ ti 0 Vtg£- *V S^ojofl d]*!; oJ# cflolEil- #^Rr #71 
oJ# tflojE^ 7112: ##*Rr ^71), ZLE]jl #71 TflS ^-i<Hl 7l^H 

7112 JiL^*Rr '3*1^ 7112: dlolEil- >$#*Rir #711 
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<18> § s^cf . 

<19> <$ 7 }*\ TjlS &7\}±t t-lHEi^ «>7l C-HolE]» ^Tfl , 

ZLSlJl wv 7 ] c-j) o] B] ^#oQ Zj-Zj- i^-Sl^ # 7 | «V 7 ) c-flojEi^ 7fl^« ^>#^ 

<20> £ ^AHHH, t^i§ cflojEi tfl-g-SHr 4 TllS ^^(VG x ')^r 

<21> A A V x • ( 1 +K x APJ nJ FG x '= A *y • ( S A V/j: A FG x ., 

<22> [a^H,**^ Aj. 7] ^ C-flolE^] tfl-§-*}^ S-JE TflS A ^TT 5. 

^VtS 7>^^o]cf. Ol K_{x}^ ^-g-^7> 5^ ^Efll- ^^f^ 7V 

# *}9l A 3°} ^ ^^fl^l^-. B£*V A ^-b P x - (AP^olJl, (AP) X ^ I§ 7fl 

2 ^J-fr -fM^Tfl ^ £i ft°14. Safh yj. A ^ ^Iji, £ap~ 

^ 4 AV X '^ ^1^. VG_{x-l}^ TfldE: ^KHH o)^ ^tVS] 

<23> ^ %J-JL3. §H -^HH tfl*>^ t^oj 71^^- 

7>^l ^7> -g-°l*}7ll ^A]^- ^ Aj-^ ^^^Vcf. 

4. -8-^ ^f^l tfl*fl*l*r ^ Jfif 

^, ^3, * ^ ^-&°1 4^- "3H1" 1> , °l^r ^ $H" 
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91^ H i^-ttcf. #tflS ^ 

°1 ^ "w>S $H» SZcfJi ttj- nflofl^ ^^Hi cf s «.«oj ^ ^-ir 

<25> o}^, wV^o} -gAHofl 4^- ofl^ tfl*H, tiS *H # 

<26> £ l£r 4^ ^ 5*1 Ir^-Sojji, £ 2^ 

<27> £ lofl HAltJ- W><4 a. igj-tgofl 4^- ofl^ 5.^1 ^Al^r S^*fl 

(liquid crystal panel assembly) (300) ^ °H c^s} tIMe ^-(400)^4 tiH^ ^ 
^f(500), c-flolEi ^-^«.(500)ofl <g^^ c^lig/oV^zL ^^«-(o]^ .. D / A 
WX810), ZlHlJl ojs.^- ^o]§>^ a]Jt ^1^|^-(600)1- i^-tbcf. 

<28> ofl^ 1^1^ 2^1(300)tt 3 3.3. 1- u|| 5*1 ^]Jl^(Gi-G n) Di-D m ) 

^ °H tflsf ^EflS wfl<i€ ^Hr^ Sr^(pixel)# i^-W. 

<29> &x\ A]J:^(Gi-G n> Di-D m )^r 7fl°l3 a] JK-^A> A]^»e}ji£ ^iHsKr 4^ 

(Gl-G n ) tflSf *3 #^.2.3 9X<L^ *\3.7} 7^ nm\3L C-j] o] E| (Di-D m ) •& tfl 

<so> zj- s)-^^ 5. a] Ai^Aj( Gl _ Gn( Di-D m )<Hl ^>(Q)5q- °H ^ 

^ ^^7] (liquid crystal capaci tor )(C lc ) ^ -f|-X| ^^.7] (storage capacitor)(C st )l- 
S^-trtl-. -fM ^7l(C st )^ 1^1 42r 4 s fl^k 
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<3i> ^XQ)^- S>*Wl00Hl ^l^M ##7]- ri*}^ ZL *flo] 

3 #7Hr ^ ^^7l(Ci c ) £ -fi-*l ^7l(C st H 014. 

<32> ofl^ ^^7l(C, c )^ ^ iL^l^(lOO)^ ^^-(190)34 ^ ^1^(200)^ 

-f- ^(270)^- ^ ^ ^(190, 270) Aj-o]^ ^^^(3)^ ^^i^S.^ 7]^- 

*Vcf. 5}-^ ^(190)£- ±sf\% 4i*KQHl <2^5H ^-f. ^^-(270)^ a^^- 
(200)^ ^ofl &U ^ ^^(Vcon,)^- ^7]- ^fetf. £ 2*\]*\${^ ^ ^ 

* ^(270)<>1 ^ S^(100)°fl ^I^tt ^^-5. ^ ^(190, 

270)o] 3.^- 5E^r ^l-^^l^-. 

<33> ^^7l(C st )^ *}^- &a}&(100)<*\) ^wls} ^[7fl^ ^)4 

^(190H ^J3<H °1^-<H*M °1 ^7flSl Aljr^ofl^ ^ ^(V^) 

Si^M ZLe^uf ^1 ^^7l(C st )fe 2M1 ^^-(190)^1 ^<a^l# "fl^ti 

<34> *V^, ^ lA)f ^^^>7l Z}- 3S\-±_7} ^ 91 5L^ *H °> 

^m, °m s\-± ^(i9o hi cfl^-^>^ 7}$- 4) 

€^■1 (230)1- ^l^L^ 7Hf*}tK £ 2^H ^€^(230)^ ^1^(200)^ ^fl^ 

<^ofl t§s§S\o] oX*}uY o)^ ^ v}*. ^-(100)51 sj-^ ^^-(190) ^ HL^r a}Efl 

°11 ^£ n^dl tb ^ 3^, ^ ^ ^VM-si o]- 
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<35> &*}^ ^^"(190)4 ^-f- #^.(270)°1 ^*Kr #7l#<2] ^Sj-ofl ttfef 

^ ^Sj-^ ^1^(100, 200)<H1 -*f ^€ ^^K£^l^l &#H1 °^}<*1 *J°1 

<36> TllojE ^-^(400)tt 3.*}& 2:^^1(300)^ Tflol^Cd-Gn)^ ^ 

^-S-^-E^ 7)1 o]E #<y-(V on )2]- TllolE SLIL ^°g-(V off )°l 2:^5. 0)^.0]^ p^o)^ 

< 37 > a*]- c-flolEl ^^(500)^ ^ SAl^- ^^^1(300)^1 dlolE^CDi-Dn,)^ <?l^£l 

<>1 SlYS^-E-l^ «}^S.H ^ 3HE1 *\2L3-*\ ^olE-l^CD^Dn,)^ <?1 

<38> a}jt ^H^-(600)^ TflolE ^«. ( 4oo)Sl- t-flolEi ^«(500) ^ ^-g- ^)^1 

^ *fl<H M«H, ^fl^Rr Tfloje ^^«-(400)sl- c-flojEl ^-f- 

(500 H *ll 0^(600)^ Sel]^ <^ o v aJ^o]] tfl^ ^ £-3. 

^1 ^ sfl^Kr ^*lli TflS c-flolE^l- ^^*H D/A ^€-^-(810)<Hl ^^-^cf. 

<39> D/A ^^(810)^ US. ^H^-(600)^E|^ TllS c-IHeII- o}^^zl 

«M°1 312 ^i^o.^ c-flo]El ^Jf(500Hl ^t^. 

<40> ajjt ^1^-^(600)^ Tflols ^L^.w.(4 00 ) ^ oflolE^ ^^«.(500) ^ ^*Mr 

-(500H ^tb^f. 
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3= ^ ICC integrated circuit )C£*]*r*l ^ ^1 °1 ^1 ^ IC(£*l*r*l Q-gr)S. 

<a«]:^o]uf. oil- 7)\o)]=L ^ IC^- 3MEi ^ ICfe <^ S. 

Al^r 2 ^3] (300)^1 ^l^^l nq-S. ^ $X^, SAl^- SH3K300) $H ^ 

€ ^S. £U[C0G(chip on glass) ^] , ^13l^(Gi-G n> D i-D m ) ^ ^ ^31*1^(0) 
2r ^-^^-S. ^ 1^14 2:^1(300) $W ig^jg ^ £ cicj. 

<43> A]Jr ^oiw-( 6 oo)^ 2)*-^ ? %0] 7 }( S iA}-5}*) RGB ^S(R, 

g, b) ^ *iH*Kr *ih ti3L, <« i-^ ^ <d^(v sync )^ ^ i 

^ ^71 ^lJ>(H sync ), °)1?J #^-(MCLK), c-HojE^ ojofloll: a]s(DE) f-g- ^l^^^cf. ^ 
J. ^1^^(600)^ ^ 4]Jl«- 7l^S. Thiols *)H ^(CONTl) ^ ciHEi ^l<H a} 

5l(C0NT2) f^* ^^H, tIMm ^ <0 J:(C0NT1)# Til o]e (400)5. vfljiiflji 

*\}o] a]^(C0NT2)1- r-flolE^ ^-§^-(500)5. ifliU^. SE*V ^Is. Jf (600)tt 

TflS 3Me]» D / A ^Jf(810Hl 

<44> ^olE ^ A]^( C0 NT1)^ Til °] J=L ^(7]}o)e. -Sr ^-?J-)^1 #^ Al^-g- 

*H*Kr T^] ^71 ^ -*UKSTV), TllojH Al7l# <H TflojE § 
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<45> c-flolsi ^1S(C0NT2)^ clM^CR', G\ B')^ *H*Kf ^ 

(LOAD), ^ ^«a-(V com )^] tfltr 3l°l&| ^(°l*r "^-f- ^°*H1 cfltV tflolEi # 

•a-^l ^"^§- #^ "HHe| ^ovo^ ^-.ols]- ^-)# IV^aHtt *}*d ^l^(RVS) ^ tHM 
Ei ^lS(HCLK) f-fr S^-tVcf. 

<46> c-HojEi ^-§-«.(500)^ Aj-gr ^^«.(600)S-f-Bi^) nflolEi ^1<>| 4l3:(C0NT2)ofl. rrj-s}- 

*V 5r^°11 cfl-§-^ 31 °1 E)(R' , G', B')«- <$^5L, D/A ^^(810) 

o\^3_=L TflS # T^ol^CR', G', B'Hl ^-§-*Rr TflS £ 

oj-o. ^eH^O.^*) ; ojAj- cflolEj(R', G', B' )-& *fl# HHEi ^^S. Zj- 5}-^ 

<H1 

<47> 7])olE ^«.( 400 )^ A]-§r 600)5.-^21 Tfloje ^<>| ^(CONTIHI nq-e} 

<48> 711010^(0^)^1 TflolE #*KV on )°l <£7}S\o] o)6\] <g^^ 

^}(Q)7> ^if- ^^[ol 7 )7^ "iH" SL^ "1 ^ ^7} (horizontal 

period)"^ 5^ ^ ^71 ^lJ:(H sync ), dH^i °HM-& ^ls(DE), TiMJL 

(CPV)2l tr ^7lsf ^ojf"], ^H^i ^«.(400)^ z}- dlolEi sfl^ cflolE^CD! 

-D m )ofl ^-^^Cl-. tlHEiAj( Dl - Dm )oll C-flolEl Ei^-Sl i^^l 4l^KQ)# 
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<49> ole^ ^o.s., # 5211^ (frame) SL^- XMS-SdCGi-GnW tfl*><*| ^efls. 

M-^ Al^ji zj- 5ri<Hl <?!7>s|^ cfloiB] ^o] oj*} ^eflojoji 

a>cfl7> ElJE-lj- C-flojEl ^«-(500)ofl «y7>JEl^ ^l^(RVS)^ ^"Bfl7> *fl 

eiM^-a- * =^ hh^-i «H7m.("^ o J # sm^^n 

^17>S)^ cflolB] ^S. ^3. cf« ^ SW'M ti>^i"). 

<50> zie]^ t£t$S>\ *V ^a^H uJ-eM, H5))6jo] cg^- 3] 2 ^^j. 3] 

^-§^(500H TflS dH^# j£^*Rr 41:8: 0^(600)^1 ^ 

<si> £ 3^r £ tr ^^Hl^l 3ls ^^(610)^ Tils wj-^ 

<52> £ i<Hl £Al*V w><2j. ^-o], a]s ^loi-¥-(600)fe TflS ^>y^-(610)» ^trnf. 

<53> a- *JaHH^ TflS ^4(610)^ Ajjr *lHJf(600)£] vflJ^I ojo 

°1 TllS ^^^(610)^ -tlS ^^^(600)^ 4^- ^-£^1 a] 

S ^H^f(600) ^€ ^ ^14. 

< 5 4> cf-g-, aij: ^H-y (600H tr Tfls t\}3^ ^*|-. 

< 55 > i£^ t ^.^0} X]^^(S31), A3z ^^(610)^7 S 3^1 £Al*V v\Q 

^ HLz\]<$B\ % M HH^7} °g ^ ^ * ^tVcf(S32). aJa]^^] 
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^"EflS. ^Sl^, ^^-(610)^r ?ll^*lH Sefl°J^ ^-jLt!- ^ 

c-llolBKR, G, B)7> 5)^*11- ^*Vcf(S32). 

<57> ZLE^uf Aljr ^-Bfl7> ^ £^1^ A^ cfl &\ 7} ^"Bfl^ ^3 *3 , 

312: ^ ^^-¥-(610)^ a>^-£1^ ^^(L 32 , L 64 , L 96 , L 128> Lieo, L 192 , L 224 , L 240 )« 
"0"^-S. S7lsH&t]-(S33). *11- *£^1 cfl^A^ ^c^l^ ^*>7fl 
<58> n.^ tf-g-, TllS ^^^-(610)^ ^ ^H^CR, G, B)» ^, 

<>1«- <^o v HH^(R, G, BW cflti- #7l cfloiEil- ^V#t!-^-(S34). ^aH^, 

HHeUR), ^-g- 3HEKG) ^ c-floiE-KB)^ Tllssi 3§^C. 

^ ^Sl*Vcf. ^ 71^- ^Al O]^ ^«1 i=-A]j ^ ^ 

^ S^l^. olEitV H"7] Z]- A^ofl tfl^H 

^*H§r* 7>^lCf^ 7>^*HH °1^^^1 ®7] dlojEi 711 
A> W C >A1^ ^ ojcf. 

<59> ^ ^HHH^ a]Afl ( ^Att ^ ^Aflcq 3 AflAj-^ S ol =o]7^ ^ 51-S ^ 

S« 71^-O.S. *H C-flolEi(R), c^Aj- t-flolE-l(G) ^ TH1 

^lBKB)^ H-71 r-flolEi# ##*}*li£, 21^, ^ 4 ^^-o.^ °1^^^ 

5}-S ^ S ai ^His 3-§-€ ^ t€^. 
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<60> ZL51 rf-S- 7112: ^^^-(610)^ ^>#^ *\}o]z\ 7 } ^ ^ 

^<&W(S35). 31 # 1-^, £t 7] d| ol Ei 71- 16 al^ol^M- 240 ol^i-ol^l- ^ 

31 , 7112: ^^^-(610)^ ^1 S375L ^#4. 

<61> ZLE^ul- «]-7l C-llolE-l7> &o)6)) ^ ^-f , ^^(610)^ ^ 

H"7l *\)o)b]7} o]^ ^o^oil ^*>^1« ^(S351~S358), A ^ ^$1» >4 

EHl^r ^(L 32 , L 64 , L 96( L 128 , L 160 , L192, L 224 , L 240 )^ "l"^ 1 ^ 

(S361-S368) . 

<62> ^ ^ahhi^, dioiE^(R, g, B)^ AA 8w1ho) cfloiE^ °i^°i^ 

jg., o|^V C-llolE^l ^ ^ «l-7l t-lHEi^ 7fl4^ 2«= 2567lHl=l-. ttj-ef 

A i L 32 ^ $ S£ll°J H-71 C]lolE^7> 16 - 3ltl ShM ^SOlJl, L 64 tt «.V S5fl°J ^ 

H-71 cllolEl7> 32 ~ 63<?1 sMi^l ^JloH, L 9fr °r 5efl 0 J ^He^V 64 

- 95<?1 s^^l Stt L 128 ^r ^ ^ell°j HHe-17} 96 ~ 127<?1 s\-± 

21 ^JloIji, Lieo^: & 5L3l°J il-71 nflolE^V 128 ~ 159^1 s^*} ^JL^H, L i92 

^ ^ Hefl°j ^<?> i|7l t-fl o] Ei 7> 160 - 191<y ^Jlo14. zieIji L 224 ^ tb 5. 

31 °J ^91 H-71 31^7} 192 ~ 223^1 s}-^ ^1L°}5L, L 240 ^r Sefloj ^ H"7l cfl 
olE^7> 224 ~ 239°J ^JloI^. 
<63> °1 °1 A 1 , TflS ^ ^-^(610)^7 tb Seflo]^ -B-stl: cflolE^l- 

353^*1-1- ^:^^-cl-(S37) . ^el|°J^ -B-JLt!- cflolE^7> ^-Efl7> . 

TllS ^i<y- ^^(610)^ ^711 S34S ^o] 7 } <%o\) ^ifr Jg-^ til^-^cl-. 
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^^-^(610)^ o]nl t!: =^0^^ tfl^ £€■ cflolBl7> 0 J ^ ^ #EflS 

. , #3I(S361~S368)4H ^ €*r(L 32 , L 64 , L 96) L 128 , L 160 , L m , L 224 , L 240 )^ 

^ T%'o)^ 7 } og^^^^o^ o}«. # ^^§>7l TllS ^^(610)^7 

JE. ^W^CeOOW <M ^7] ^ls(V sync )M- Ai^(DE)# oj-g-^ 

^ sat}. 

<64> o]^ ^ ^*fl ^ Sefl^o]! Cfl*!; S.^ Sj-^o) ^ «- i7 > ^#5]^, Tils 

^^(610)^ TllS ^-i<^l 4^ S.^ TllS iL^SH -=-5. ^^1^ Til 

S cflolE-ll- ^V#*V ^ d11o]e1 .-7^(500)^1 ^t^. 

<65> cf^-ofl s 4-fr §H = 2^3 sfi^l cflth 31 S tc|-e)- l§ 7flS 

^HSr iL^*V s-S. TllS 5-Tl^ 31 S t-lHEi-1 ^>#*>^ 

< 66 > £ 4 ^ ^ ^ -^ahhi 4^. Tils ^^(610)4) TllS tflolEi 

<67> ^2)-ol Al^igCSa), TllS ^^(610)^ ^11^1 TllS §5E. #31 

(S30)4H 71^^ zl- «i^(L 32 , L 64) L 96 , Li28, L i 60 , L 192 , L 224 , L 240 )^ ^ 
4(S42). cf^- 7,1s ^ ^^-¥-(610)^ SL€- ^(L 32 , L 64 , L 96> Li 28 , Li 60 , 

Li92, L224, L 240 )^ #^(L t otal)^ ^#^(S43), A S?-*(P x )(x = 32, 

64, 128, 160, 192, 224, 240)* ##^i=KS44) . P x = L x /L total S. 
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<68> zlQ ^ 31 2 ^^^-(610)^ 1* °l-g-«H s-s. 31 2 ^d^l 

A ^*HM3 331 Tils 3$± 312 &<&Si\ ^>(AV X ')1- -a-w^-cf (S45) . 

2 3^ *>, K_{x}^ ^^IS 7\^o}v\. o] K_{xRr A>-g-^7> ?&%3. s\- 

£ -M* ^S}^ 7H V °fl^l #0.3. M^i}. 3^ AjP ^r P x - 

(AP) x o1zl, (AP) X ^ ^-8: -fM^Til *}^r 3-5. ftol4J 

< 7 i> iofl 7l#sl^ oi^ AV X '^ A ^ 3JM1 HHltl: <£ ^ & 

<72> cf-g-, 7jl2 ^^-^-(610)^ 2# °l-g-*H ^7>i£ 7412 

(VG X ')S- ##*H(S46), D/A £SHK810)S #^W(S47). 

<73> [^§J.Xj 2] KG^^AK/ - (lAF/SAFO+ra,., 

<74> [<^7]A^ ( ZA^ Zj- ^Tlf ^-S] ^"OlJI^A^ Zj- ^Tj-ig AV X '^1 ^14. S 

VG_{x-l}^ If 312 ^-id<HH a}tfl 7^12 

<75> ZLS. ^1«H, ^«H1 1<>1H A>#^ Zj- ^-^j-ollA^ ^ Tfl 2 ^S)- ^ 312 

^V(AV X ')^- fit 312 ^HHl 2|MiL, ^7>^ ^ ^oj-o. d^>£.S, 

^-S. 312 ^i^-ir <L>#tb4. -E.-& ^?H1 cfltt ^-fi 31 2 *l<y-°l 
Afls^r 312 ^o^cf. 

<76> o}9\- zj-o], 312 tb Hefl^ofl tfl^V 4 312 ^-5°)1 4 

21- 312 ^-*H 7l^*H 312 cfl o] &\ # <4#<5}J1 s-s. 31 2 3J- 
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A dSr ^-f , ?flS ^:£.^°) ^ ^*HHfe 7)1 S 7)^7)7} ^7}5\JL 

<77> Tils ^^-^-(610)^ ^-a TilS ^(VGx'H cfltb TllS cflo}^ 

# *\^S. D/A €W(810)<fl ^^cf. n^-eH D/A ^«r^(810)^ c^lU TllS 

^iis £#*H ^-fCsooH ^^^4. ^HHH 

^-§-€ D/A ^€-^-(630)^ 4*1)^5., 8 W€ ^tin TilS 

dl°lEi ^^(500)^1 

<78> £ 5(a)^ 5(b) ^ S 6(a) ^ 6(b)^ ^^l 4^ & 131^ Til 

S fit 44\H *1SSZL^2}- ZLO)} Oj-a- S.^ 7flS ^^l ZL 2fl S o] CJ- . 

<79> £ 5(a)£l ^SSZL^ 64 96^1 TllS ^^Hl 7}*J- ^ SJ-S7V &g.s\o] 91 

^ M-Bl-vflcf. ols^V ^rlS£ZL^* ^ ^-f ^ ^-S-^, If TllS 

^(a)^r 64 ifl*l 96^1 TilS 7l^7l^ ^7}S\JI, TllS f!7} ^ ^#<q 7l-g- 

7i^ Afls.^. Tils ^Hd(b)# ^Ml 5(b)]. 

<80> E 6(a)^l SlSSZL^HHi- 192 224^1 TflS ^*H1 7p c > ^ 3^7} fl£) 

<H $14. I§ Tils ^(aHH *11# 741S ^^-(192 tfl*l 224)^1 7l^7l 

XT ^7>SlJl TilS §17} ^ 71^-71^ #S5H, TllS ^(b)°l 

^^4[S 6(b) #S]. 

<8i> £ ^ofl n}-^^, ^efl<yofl cfl^j- z]- TllS Tils fli nj-z}- flH^ £ 

Sj-S-g- S^*H TllS^} fl£ ^lt ^sJ-Al^lH-S., Hefl^al c-llolEioil tci-el- 
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*3! *§3]5. «fl^€ Sj-di* Sf^fe ^ a a] ^*Kr ^l^Ai, 

£.3*1 ^71 Sj-^ofl ^17>^ eflo]ej ^-§^, 

^7) ^H^* ^7) C^ojEi ^^-oH ^ IL31°H1 tfltV ^7| <^ 

C^olE^ 711 dE £i°H 7l^^o^ t^ig 7112: cfl o] E^# aV 71 ^]o]^\ ^Jfofl 

2] 

3» ^£3. ^-7i c-iioiE-i ^^1 ^-g-^Kr a^i ^ 

3] 
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4] 

5] 

2 -S-5L1- ^T#*H, 5f 312: ^-§- ^-71 7\}2l Cllo]E-|l- 

^*Rr ^ iMfe 5>1 #*1<3} ^ ^1. 

13^* 6] 

-8-71 31s ^ cUtt <3^> ^He^ #7} cfl o] b\ # a> 

#^^1, #7l ^Ml S^l^r ^"71 <3 A o V C^ojE^ 7fl^# ^>#^H ^71 <3 # C-fl oj E^ 

312 £-3E(P x )» ^V#^ a a] 

[^T 1 * 7] 

*)16%MH , 

-&7l 312 ^ cf^S} ^«H^# °l-g-^>^ ^"71 t^lH cflo]El ^ofl Cfl 

-§-*Kr ^ -Wt -^S. 312 ^<y-(VG x ')^- -t>#*Rr <2»^ s.X\ ^x)o\ ^ 
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A V x '= A V x - CI -*-K x - A.P^) Til KG,'= A V x ' - CZ A JX/S A f-")-»-' x 'O jr _ 1 

S *>, K_{x}^ ^o]^\ yj-^^ojcf. o] K_{x}^ ^-g^y} ^#tiiL 

^ ^-Hfli- 7K> *1<?1^ 0 1 #-§: °fl^ ^n^. att AjP ^ p x - 

(AP) x °lJL, (AP) X ^ if Til 2 ^Hd-g- S}^ Sa.h z]- 

a^o] ^o^Za^ 7J- ^-7}^ AV X '2] ^-ol4. VG_{x-1}tt £f TflS 

8] 

*V S efl «a ofl cfl t!: <3 # 31 *1 1- #^Hr #31 , 

s& 7 ) HI 71 If 312: ^*i# Ji^fe ^ *1 H 

1- ^ 3*1 =8-^1 31 ^ 

^-71 7112: cj7ll^ ^"71 <$s£ X^o)b\S\ #7} 4| o] B\ # -t>#^H=r #7)1 , 

Tim i^V^ 3*1 ^131 ^ a o V ^. 
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10] 

^7l^, A ^ ^-71 Cl^l^ TflS t-flolBlofl tfl-g-^ S-i 7112: A ^ a 

$ ^12: ^^9] Zj- ^ofl^ ^ Tfl ^ ^ ^ *>, K_{x}^r ^ 

^<H^ 7>^^o]cl-. 6] K_{x}^ A>-§-^7> 5^ ^Efl» ^^-M 7> 

x> Aloj^ol ^o. ^ ^0.5. ^^^14. A ^ P x - (AP) x olJl ( (AP) x tt 711 

3: ^-g: -a-^l*>7ll §}^r ^-i ^-Irolx^-. z)- ^7>i§ A^,<q ^-oIji^a^ 

A =?Q%. AV X '^ ^lt}. ^ vg_{x-1}^ S.^ TllS ^<>1H o]# ^7>^ S§ 

11] 

*H8%i- m^i ^uo^i- ^ <^ tb 
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4] 



Ltotal= ^L x 
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Px =Lx/Ltotal 
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Ajsg esoi life nzm 

VG" X =AV I -(IAV/£zJQ+VG I - 1 
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AflSg ^55j^(VG'x )l 
D/A ^S¥S SJ£ 
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